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ABSTRACT—Totalweightsand volumes,abovestump,weredeterminedfor 29 southern
red oak (QuercusfalcaiaMichx.) trees 5 to 22 inchesd.b.h.growingon theHighlandRim in
Tennessee.Equationsare presentedfor predicting green anddry weightsandgreen volurrreuf
thetotal treeandits componentsusingd.b.h.andtotal height,d.b.h. andheight to a 4-inch
top, d.b.h. and saw-log merchantableheight, and d.b.h. alone.Tables developedfrom
equations show weight and volume of the total tree and its componentsby d.b.h. andtotal
height classes.Seventypercent of the averagetree’s green weight wasin stemmaterial to a
4-inch top, and 30 percent was in crown material. Total-tree wood had an average specific
gravity of 0.604,averagemoisture content of74 percent, and averagegreenweighlpercubic
foot of66pounds.The weightofwood andbark averaged81 poundsper cubicfoot ofwoodfor
the total tree.

Keywords: Quercus falcora Michx., biomass,component proportions, equations, specific
gravity, moisture content, weightper cubic foot.

Increasingdemandsfor wood, escalating
costs,andthe energyshortagehaveforcedforest
industriesin the South to considerutilizing all
parts of trees. Utilizing the total tree abovethe
stumpcomparedto utlizing only the merchant-
able stem can increaseyields from individual
hardwoodtreesby 10 to 65 percent(Clark 1978).
Equations for estimating total-tree weight and
volume are neededto evaluateand utilize total
trees.

ThisPaperpresentsgreenvolumesandgreen
and dry weights of above-stumpbiomass of
commercial-size southern red oaks (Quercus
falcataMichx.) growing in anuneven-agedstand
in south-centralTennessee.Equationsandyield
tablespredictweight andvolume of thetotal tree

1This study was conducted in cooperation with and
through the financial assistanceof the Division of Land and
Forest Resources. Tennessee Valley Authority, Norris.
Tennessee.Cooperation and assistancewere also received
from the Arnold Engineering Development Center, Tulla-
homa, Tennessee.

andits components(wood,bark, saw logs, stem,
and crown). Wood and bark specific gravity,
moisturecontent,andgreenweightpercubicfoot
are presentedfor the total tree and its compo-
nents.

PROCEDURE

Field

A stratifiedrandomsampleof29southernred
oak trees was selected from a natural, fully
stocked,uneven-agedstandof mixed oaks. The
standhadan averagesite index for southernred
oakof 70 andwaslocatedon the HighlandRim in
Coffee County, Tennessee.Four trees were
selectedfrom eachof sevend.b.h. classesat 2-
inch intervals from 6 to 18 inches,and onetree
waschosenfrom the 22-inchclass.Form classof
the sawtimber treesranged from 70 to 82 and
averaged75.Thetreessampledrangedfrom 37 to
100 yearsof age andaveraged62 years.Means
and rangesof tree measurementsare shownin
table 1.



Table I .—Meansandrangesindimensionsof southemredoaktreessampledin CoffeeCounty,Tennessee,
by d.b.h.class

D.b.h.classD.b.h.
(inches)

Sample}
trees

Average Range

Total height

Height to 4-

topinch d.i.b.

Heightto saw-

topalogmerchantable

D.o.b.at saw-

toplog merchantable

Average Range Average Range Average Range Average Range

Number Inches Feet Inches

6 4 6.2 5.4— 6.7 54 53—55 19 13—25 — — — —
8 4 8.3 7.7—8.7 62 56—66 37 28-43 — — — —

10 4 9.9 9.5—10.2 72 66-80 45 39—54 — — — —
12 4 12.0 11.3—12.8 70 68—72 48 45—52 21 18—26 9.5 8.6-10.6
14 4 14.6 14.1—14.9 71 69—74 51 48—55 21 18—28 11.8 11.4-12.5
16 4 16.1 15.2—16.7 76 72—77 55 54—56 22 19—27 13.4 12.2—14.6
18 4 18.2 17.5—18.6 80 77—84 61 57—65 32 27—35 13.9 12.3—14.8
20 0 — — — — — — — —
22 1 22.0 — 81 — 63 — 23 — 16.9 —

All
classes 29 12.5 5.4-22.0 70 53..84 45 13-65 24 18-35 12.4 8.6-16.9

aHeightto 8-inchdib. orsaw-logmerchantabletop.

Trees were felled and limbed during the
winter, andthemainstemofeachtreewasbucked
into merchantablesaw logs andpulpwood.Saw
logs8 to 18 feetlong werecutfrom the mainstem
to an 8-inch d,i.b. top or to adegradingquality
indicatorsuchas largeknots. Stemd.o.b.to the
saw-log top averaged12.4 inches(table I). All
material betweenthe saw-logmerchantabletop
and the 4-inch d.i.b. top was classedas “pulp-
wood.” All treeshada discemiblemain stemto a
4-inch top. Material betweenthe 4- and 2-inch
d.i.b. topwasclassedas “topwood.” The crown
was cut up and separatedinto four categories:
(extra large branches (= 4.0 inches d.o.b),
(2)largebranches(=2.0and<4.0inchesd.o.b.),
(3) medium branches(=0.6 inches and < 2.0
inches d.o.b.), and (4) small branches(~ 0.5
inchesd .o.b.).Thetipof thestem(2 inchesto top)
was included as branchmaterialin the analysis.
Dead branches were cut from the bole and
weighedseparately.All crownmaterialandpulp-
wood were weighedto the nearestquarterof a
pound.Sawlogswereweighedindividually to the
nearestpound.

Disks were removedfrom the butt of each
sawtimbertree (trees = 11.0 inches d.b.h.); at
eachsaw-logbucking point; at the pointswhere
d.i.b. measured8, 6, 4, and 2 inches; andfrom
branchesrandomly selectedfrom eachbranch-
size category.In pulpwood-sizetrees(trees5.0 to

10.9inchesd.b.h.),diskswerecut fromthebuttof
eachtree, at quarterpoints to a 4-inch top, and
whered.i.b. measured2.0inches.Eachdiskwas
sealedin apolyethylenebagfor subsequentlab-
oratorydeterminationsof moisturecontent,spe-
cific gravity, andbarkpercent.

Laboratory

Specific gravity was computedon a green-
volume andovendry-weightbasis.Moisturecon-
tent was computedon an ovendry-weightbasis
after samplesweredried to aconstantweight at
l03~ C. Percentageof barkwasdeterminedfrom
diskson a green-weightbasis.Moisturecontent,
specific gravity, and percentageof bark in the
stem,branches,andthetotaltreewerecalculated
by weighting disk values in proportion to the
volume of the component they represented.
Weightedvaluesfor moisturecontentwere used
to convertcomponentgreenweight to ovendry
weight.

Green weights per cubic foot of wood and
bark were calculatedfrom weightedvalues for
specific gravity and moisturecontent with the
equation:

Greenweightpercubicfoot

= [I +~-.] x(S.G.)X(C) (I)
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where:

M.C. = weightedmoisturecontentin
percent

S.G. = weightedspecificgravity,
C = 62.4pounds(weightof waterper

cubicfoot).

Cubic-footvolumesof greenwood andbark
werecomputedby dividing componentweightby
its greenweightpercubic foot. Total greencubic-
footvolume(wood andbarkcombined)wascom-
putedby addingthegreenvolumeof woodto the
greenvolumeof bark.

Analysis

plied to eachequation.The forms of the equa-
tions,includingthecorrectionfactor,are:

s2y~s
y= 2 (4)

and

s~.x
=

10b0+ b1LogX1 + b2logX2 + 2 (5)

where:

52 = error mean squarefrom regression
y~x analysis

Equations(4)and(5) weresimplified to:

Y aXbI (6)

Linear regressionequationsweredeveloped
to predict green and dry weights and green
volumesof woodandbarkin thetotaltreeandits
components.Independentvariableswere: diam-
eteratbreastheight(D), totalheight (Th), saw-log
merchantableheight (Mh), andheightto a 4-inch
top (H4), bothseparatelyandin variouscombina-
tions.

Grouping the data into D
2Th classesand

plotting the varianceof Y overD2 andD2Th indi-
catedthat the varianceof predictedweightsand
volumesincreasedwith increasingD2 andD2Th.
A logarithmictransformation(to thebase10) was
used to obtain a relatively homogeneousvari-
ance, which is assumedn regressionanalysis.
Thus, regressionequationsfor tree andcompo-
nentweightsandvolumeswerecalculatedusing
the equations:

LogY = b
0 + b1 LogX + e

LogY=bo±b1LogXJ+b2LogX2-f-E(3)

where:

xI =

x2=
C =

weightor volumeofcomponent,
D

2, D2Th, D2H4,orD2Mh,

Th, H4,orMh,
samplingerror,
regressioncoefficients.

When logarithmic estimatesare converted
backto original units, theyarebiaseddownward
becausethe antilogarithmof an estimatedmean
gives the geometricrather than the arithmetic
mean(Cunia 1964). To account for this bias, a
correction factor was computed using a pro-
ceduredescribedby Baskerville (1972) andap-

and

Y = aX
1bIX~2

where:

a=lObt +

52y.x2

(7)

SAMPLE TREE

CHARACTERISTICS

Total Tree

Green weight of the trees sampledranged
from an averageof 279 poundsfor 6-inchtreesto
7,681 poundsfor the 22-inch tree.Assumingthe
treeswerecomposedsolely of wood, bark, and
water,41 percentoftheirgreenweightwaswater;
46 percentwaswood; and 13 percentwasbark.
The proportionsof total-treeweight in woodand
barkdid notvarywith treesize.Theproportionof

(2) treeweight in bark rangedfrom 19 to 21 percent,
averaging19 percenton a greenbasis. This is
slightly higher than the averagesreported for
northernredoak(Q. rubraL.) (15 percent)(Clark
andothers,in press)andscarletoak (Q. coccinea
Muenchh.) (16 percent) (Clark and others, in
press).Woodmadeup anaverageof 78 percentof
total-treedry weight,andbark 22 percent.

The proportion of green weight in crown
material (all live branchesand topwood)ranged
from 17 to 44percentbutdidnot varyconsistently
with tree size.The proportionof greenweight in
the stemto a 4-inch top averaged70 percent;the
proportionin crownsaveraged30 percent.Sixty-
eightpercentof the tree’sdry weightwas in stem
materialand32 percentwas incrown material.

The proportionof total-treegreenweight in
deadbranchesrangedfrom 0 to 1 percentand
averaged0.8percent.
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The greenand dry weightsof all wood and
bark in the treeandthe distribution of wood and
bark throughoutthe treeare presentedin tables2
and3. On theaverage,pulpwood-sizetreeshad73
percent of their total greenwood weight in the
stemto a 4-inch d.i.b. top and 27 percentin the
crown. Sawtimbertrees on the averagehad 72
percentof theirgreenwoodweightin thestemtoa
4-inch topand28 percentin the crown.Forty-six
percentof their greenwood weight wassaw-log
materialand26 percentwaspulpwood.

Wood and bark are not distributedevenly
throughoutthe tree. For example,the stemto a

4-inch top of the averagesawtimber tree con-
tamed72 percentof all thegreenwood in thetree
butonly59 percentofthebark.On theotherhand,
branchescontained28 percentof thegreenwood
and 41 percentof the bark. The proportion of
greenwood in branchesgenerallyincreasedwith
increasingtree size, rangingfrom 15 percentin
pulpwoodtreesto 27 percentin sawtimbertrees.
The proportionof total-treegreenbarkweight in
branchesalso increasedwith tree size, ranging
from 22 percentin pulpwoodtreesto 40 percentin
sawtimbertrees.

Table2.—Averagegreenanddry weightof woodin the totaltreeand its distributionin the mainsternaand
live branchesin southernredoaktrees

D.b.h.
class

(inches)

Average
total

height
Sample
trees

Total
tree

wood
weight

Proportionofwood in—

Main stem Live branches(inchesdob.)

Saw- Pulp- Top- Total
logb woodc wood stem

<4 <2& All
& =2 > 0.5 branches

Feet Number Pounds Percent

GREENPULPWOOD

6 54 4 275 — 57 24 81 — 5 12 2 19
8 62 4 584 — 77 7 84 — 2 12 2 16

10 72 4 845 — 85 5 90 — 4 6 I 10

Average — — 568 — 73 12 85 — 3 10 2 15

GREENSAWTIMBER

12 70 4 1,650 53 28 2 83 3 8 7 1 17
14 71 4 2.475 42 28 1 71 7 12 9 1 29
16 76 4 3.339 43 29 1 73 8 II 7 I 27
18 80 4 4,576 52 19 1 72 12 9 6 I 28
20 — —
22 81 1 6.250 39 28 1 68 14 8 9 I 32

Average — — 3,201 46 26 I 73 10 9 7 1 27

DRYPULPWOOD

6 54 4 160 — 56 24 80 — 8 14 3 21
8 62 4 350 — 76 7 82 — 2 13 2 17

10 72 4 488 — 84 6 89 — 6 7 1 II

Average — — 333 — 72 12 84 — 5 10 2 16

DRYSAWTIMBER

12 70 4 949 52 28 2 82 3 8 8 1 18

14 71 4 1.415 40 28 I 69 8 12 10 1 31
16 76 4 1.896 41 28 I 71 8 12 8 I 29
18 80 4 2,559 50 19 I 70 12 10 7 1 30
20 — — — — —
22 81 1 3,530 37 27 I 65 15 9 10 I 35

Average — — 1.812 45 25 1 71 11 II 8 I 31

aMain stemto 2-inch d.i.b. top.
bSawlogsto 8-inch d.i.b. or saw-logmerchantable top.
cPulpwood in stem from butt or saw-log top to 4-inch dib. top.
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Table3.—Averagegreenanddry weightof barkin the totaltreeandits distribution in the main stemaand
live branchesin southernredoaktrees

66 — 52 23 74 —

140 — 69 7 76 —

215 — 77 7 84 —

140 — 66 12 78 —

Live branches (inchesdub.)

<4 <2& All
&=2 >0.5 —~ branches

6 18 4 26
3 17 4 24
6 10 2 16

5 14 3 22

GREENSAWTIMBER

70 4 394 42 28 3 73 4 12
71 4 640 33 24 1 59 8 16
76 4 765 34 24 1 60 10 15
80 4 1,041 40 17 I 57 15 14

81 I 1.431 32 24 1 56 17 12

— — 752 37 22 1 60 13 14

II 2 26
13 2 41
12 3 40
II 2 29

12 3 44

II 2 40

DRY PULPWOOD

42 — 55 21 76 —

96 — 71 7 77 —

149 — 78 7 86 —

97 — 68 12 80 —

5 17 5 24
2 16 4 22
5 9 2 14

4 13 3 20

DRYSAWTIMBER

273 43 29 3 75 4 12
439 34 25 1 60 9 16
521 35 25 1 61 10 IS

709 41 17 I 58 15 14

982 33 25 1 58 18 11

515 37 23 I 61 13 14

10 2 25
12 2 40
11 2 39
10 2 41

II 2 42

10 2 39

aMain stem to 2-inch d.i.b. top.
bSaw logs to 8-inch d.i.b. or saw-log merchantable top.
cPulpwood in stem from butt or saw-log top to 4-inch dib. top.

StemComponents consistently with tree size. The proportion of
crowngreenweight in wood averaged74 percent

The mainstemto a 4-inchtop had84 percent and in bark it averaged26 percent.The propor-
of its greenweight in woodand16percentin bark, tionsaveraged72 and27 percent,respectively,on
while 80 percentof thedry stemweightwaswood adry basis.Forbranches,theproportionofgreen
and 20 percent bark. The proportion of stem weight in bark increasedwith decreasingbranch
weight in wood and barkdid not vary with tree size.Branches=4 incheshad23 percentof their
size. weight in bark, while branches~ 0.5 inches

d.o.b.had33percentoftheirweightinbark.Dead
CrownComponents branchescomprised 3 percent of total crown

greenweight.
Theproportionof crowngreenweightin bark Thechangeindistributionof crownmaterials

rangedfrom 21 to 29 percentbut did not vary with increasingtreesizeis shownin figure 1.

D.b.h.
class

(inches)

6
8

10

Average

54 4
62 4
72 4

Feet Number Pounds Percent

GREENPULPWOOD

12
14
16
18
20
22

Average

6
8

10

Average

54 4
62 4
72 4

12
14
16
18
20
22

Average

70 4
71 4
76 4
80 4

81 1
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Figure 1.—Proportions of southern red oak crown green
weight in topwoodandbranches,by d.o.b~-sizeclasses.

PhysicalProperties

Wood and bark specific gravity, moisture
content,andgreenweightper cubic foot for the
total tree and its componentsare presentedin

table 4. Wood specific gravity and moisture con-
tent did not vary significantlywith treesize.Spe-
cific gravity averaged0.604for the total treeand
0.587for the totalstem—higherthan the average
of 0.52reportedfor southernredoak stemwood
(ForestProductsLaboratory1974).Brancheshad
the highestspecific gravity, averaging0.659,and
saw-logwoodthe lowest,averaging0.587.Aver-
age moisture contentof wood ranged from 60
percentin thebranchesto 81 percentin sawlogs
andaveraged74 percentfor all woodin the tree.
Greenweight percubic foot averaged65 pounds
tn the main stemand 66 poundsin the branches
andtotaltree.

Specific gravity of bark was lowest in
branches(0.606)andhighestin the pulpwoodsec-
tion ofthemainstem(0.668).Barkspecificgravity
tn the total tree averaged0.642—higherthan the
correspondingwood specific gravity value. Bark
moisture content for the total tree averaged47
percent, which was lower than the corresponding
value for wood. Branchbark moisture content
wasthe highest,averaging55 percent,andpulp-
woodbarkwas thelowest,averaging43 percent.
Averagegreenbarkweight percubicfoot ranged
from 58 poundsfor branchesto 62 poundsfor the

Table4.—Averagewood andbarkspecific gravity, moisture content,andgreenweight percubic
foot for southernredoaktreesand treecomponents

Tree component

Averageandstandarddeviation

Percent Pounds

WOOD

Total tree 0.604±0.02 74 ±5.8 66 ±1.5
Stem(butt to4-inch d.i.b. top) .587±.022 79 ±7.0 65 ±1.5

Sawlog(butt to8-inchd.i.b. top) .587±.022 81±6.6 66±1.7
Pulpwood(8- to4-inchd.i.b. top) .602±.023 72 ±4.8 65 ±1.8
Topwood(4- to 2-inch d.i.b. top) .633±.033 65±3.7 65±2.6

Branches .659±.024 60±4.2 66±1.8

BARK

Totaltree 0.642±0.035 47±4.7 59±2.6
Stem(buttto 4-inchd.i.b. top) .652 ±.042 44 ±3.9 58 ±3.0

Sawlog (buttto 8-inchd.i.b. top) .651 ±.046 44 ±4.3 58 ±3.1
Pulpwood(8-to4-inchd.i.b.top) .668±.042 43 ±4.0 60 ±3.5
Topwood(4- to 2-inchd.i.b. top) .667±.031 48 ±7.0 U’ ±3 5

Branches .606±.044 55±5.1 58±3.2
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topwood section and averaged 59 pounds for the
total tree.

The weight of wood and bark per unit volume
of wood is a useful factor for estimating the
volume of wood in a tree or its components when
weight with bark is known. The averagegreen
weight of wood andbarkper cubic foot of wood
was81 poundsfor thetotal treeand79poundsfor
thestem(table5). Forbranchmaterial,the green
weight of woodandbarkpercubic foot of wood
averaged88 poundsandwasconsiderablyhigher
than the average for the main stem, because
branchescontain38 percentmoreof their weight
in bark.

Greenweightpercubicfoot ofwoodandbark
combinedaveraged64 poundsfor the totaltree,
stem,andbranchmaterial(table5).

Treecomponent

Averageand standarddeviation

Greenweightof wood Greenweightof wood
& barkpercubic & barkpercubicfoot

foot of wood of wood& bark

Pounds

Total tree 81±1.9 64±1.5
Stem(buttto4-inchd.i.b.top) 79±1.9 64±1.6

Sawlog (buttto 8-inchd.i.b. top) 79 ±1.8 65 ±1.3
Pulpwood(8- to 4-inchd.i.b. top) 82±3.8 64 ±1.8
Topwood(4-to 2-inchd.i.b. top) 87 ±6.6 64 ±2.6

Branches 88±4.3 64±1.6

and D2H4 as the independent variable. When D2
and Mb were used as separate variables in equa-
tion (3). the coefficient of determination (R2) in-
creased 15 to 20 percent and the standard error
was reduced. Thus, the two-variable model was
used when D2 and Mhwere the independent vari-
ables.

All independent variable combinations were
good predictors of weights and volumes, but
equationsusingD2Th werethe bestfor total-tree
values.Theseequationshadslightly highercoeffi-
cients of determination and slightly lower
standarderrors of estimatesthan the equations
usingD2, D2H4, orD2 + Mh.

EquationsusingD2 ± Mh were the bestesti-
matorsof saw-logmerchantablestemweightand
volume, while equationsusing D2H4 were the

Table5.—Averagegreenweight of woodandbarkpercubicfoot of woodandaveragegreenweigh
of woodandbarkpercubicfoot of woodandbarkfor southernredoaktreesandtreecomponents

PREDICTION EQUATiONS

A seriesof equationswasdevelopedto pre-
dict weights andvolumesof total treesandtheir
components.Sinceheightsof treesaremeasured
to different top limits by various organizations,
equationsweredevelopedusingD2 aloneand in
combinationwith Tb, H4, andMh separatelyand
combinedas independentvariables.WhenD2 and
Tb or D2 and H4 were used, the one-variable
equation(2)andthetwo-variableequation(3) pre-
dicted total-tree and component weights and
volumes equally well. The use of height as a
separatevariabledid not improve the coefficient
of determinationor reducethe standarderror.
Thus,the single-variablemodel wasusedto pre-
dict treeweightandvolume whenusingD2, D2Th,

best predictors of stem weight and volume to a
4-inch top. When average tree heights and stem
taperfor d.b.h.classesaresimilar to thoseof our
sampletrees,theequationsusingd.b.h.alonewill
result in good estimatesof tree weight and
volume.However,whenaveragetree heightsby
d.b.h. classes are different, the equations that
include a height variable should be applied di-
rectly or used to develop local weight-volume
tablesbasedon d.b.h.alone.

Appendixtables6 and7presentequationsfor
predicting all weights and volumes measured
from D2Th. Appendixtables8 and9presentequa-
tions that useD2, D2H4, andD2 + Mh to predict
the greenweightsof wood andbarkandvolumes
of wood for selectedtreecomponentsof greatest
interest.The Appendix also describesa method
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for placingconfidencelimits on predictionsmade
with the equations.

A complete list of equations basedon
D2H4, and D2Mhfor predicting the green and dry
weights and volumes of woodandbarkin all tree
components listed in tables 6 and 7 is available
from the authors at the Southeastern Forest Ex-
perimentStation,ForestrySciencesLaboratory,
Carlton Street, Athens, Georgia 30602. Also
available are uncorrected sums and sums of
squaresand their cross products for the inde-
pendentanddependentvariableslistedin tables6
and7. Thesedatamakeit possibleto compareand
combineequationsstatistically.They also allow
for the additionofobservationsandfor computa-
tion of errorterms.

BIOMASS TABLES

Equations based on D2Th from tables 6 and 7
were usedto developtablesof biomassweight
and volume. Tables 10-13 show predictedgreen
weight of wood andbarkandwood alone in the
total tree,the saw-logstemto an8-inch d.i.b. or
saw-logmerchantabletop, the stemto a4-inch
d.i.b. top, and the crown. Tables 14-17 show pre-
dictedgreenvolumesof woodandbarkandwood
alone in the total tree and its components.The
predicted weight or volume of bark in a tree or
componentcan be estimated by subtracting the
value in the table for wood alonefrom the cor-
respondingvaluein the tablefor wood andbark
combined.

Similar-sized trees may vary in weight and
volume because of differences in crown size, stem

taper,and weight percubic foot. Therefore,the
equationsand tables should be applied only to
trees growing in natural, fully stockedstands
whichhavestemtaperratesandweightspercubic
foot similar to thetreessampled.
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Table6.—Regressionequationsfor estimatingabove-stumpgreenanddry weightsof the totaltreeandits
componentsfor southern red oak trees5 to 22 inchesd.b.h., using d.b.h. and total height as
independent variables

Coefficientof Standard Numbertrees
Weight (Y) Regression equationa determination errorb sampled

(R~) (Syx)c (N)

Total tree(excludingfoliage):
Green weight Y = 0.06632(D2Th)lll245 0.98 0.0538 29
Dry weight Y = 0.04381 (D2Th)l loll2 .98 .0560 29

All wood in tree:
Greenweight Y = 0.05262(D2Th)l 11420 .98 .0571 29
Dry weight Y = 0.03565(D2Th)l~fi24 .98 .0623 29

All bark in tree:
Greenweight Y = 0.01378 (D2Th)lI~52 .98 .0540 29
Dry weight Y 0.00834(D2Th)11l743 .98 .0545 29

Wood andbark in stemfrom stump to saw-log
merchantabletop(trees= 11.0inchesd.b.h.):

Greenweight Y = 0.23227 (D2Th)O~557 .73 . 1020 17
Dry weight Y = 0. 17670 (D2Th)O8763l .71 .1038 17

Wood in stemfrom stumpto saw-logmerchantable
top(trees= 11.0inchesd.b.h.):

Greenweight Y = 0.16578(D2Th)O92239 .73 . 1044 17
Dry weight Y = 0.12366(D2Th)O.s%71 .70 .1086 17

Bark in stemfrom stumpto saw-logmerchantable
top(trees= 11.0 inchesd.b.h.):

Greenweight Y = 0.08607 (D2Th)O8l733 .70 .1000 17
Dryweight Y=0.06024(D2Th)OSlS4l .70 .1002 17

Wood andbarkin stemfrom stumpto 8-inch
d.i.b. top (trees = 11.0 inches d.b,h.):

Greenweight Y = 0.08870(D2Th)]03856 .96 .0404 17
Dry weight Y = 0.06746(D2Th)l~3O .95 .0421 17

Wood in stem from stump to 8-inch d.i.b.
top (trees = 11.0inchesd.b.h.):

Green weight Y = 0.06330(D2Th)l05538 .95 .0446 17
Dry weight Y = 0.04720(D2Th)l02370 .94 .0503 17

Bark in stem from stump to 8-inch d.i.b.
top(trees= 11.0inchesd.b,h.):

Greenweight Y = 0.03327 (D2Th)095033 .95 .0427 17
Dry weight Y = 0.02302(D2Th)O95l4O ~95 .0426 17

Wood andbarkin stemfrom stump
to 4-inchd.i.b. top:

Greenweight Y = 0.03062(D2Th)l 15873 .98 .0607 29
Dry weight Y = 0.02132 (DZTh)l 13946 .98 .0665 29

Wood in stemfrom stump
to4-inchd.i.b.top:

Greenweight Y = 0.02324(D2Th)l 16832 .98 .0604 29
Dry weight Y = 0.01627(D2Th)ll4398 .98 .0681 29

Bark in stemfrom stumpto
4-inchd.i.b. top:

Greenweight Y=0.00812(D2Th)lll~ .97 .0787 29
Dry weight Y = 0.005l9(D2Th)lll~S .97 .0825 29

Continued
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Table 6.—Regression equations for estimating above-stump green and dry weights of the total tree and its
components for southern red oak trees 5 to 22
independent variables—Continued

inches d.b.h., using d.b.h. and total height as

Weight (Y) Regressionequationa
Coefficientof
determination

(R2)

Standard
errorb
(Sy.x)c

Numbertrees
sampled

(N)

Woodandbarkin crown(all branchesand
topwood<4 inchesd.i.b.):

Greenweight Y = 0.02596(D2Th)l0767l .83 . 1930 29
Dry weight Y = 0.01531(D2Th)l.083l2 .83 .1904 29

Wood in crown(all branchesand
topwood<4 inchesd.i.b.):

Greenweight Y = 0.02292(D2Th)l05855 .80 .2053 29
Dry weight Y = 0.01417(D2Th)lOSSlS .80 .2035 29

Bark in crown(all branchesand
topwood<4 inchesd.i.b.):

Green weight Y = 0.00376(D2Th)ll3674 .88 .1615 29
Dry weight Y = 0.00197(D2Th)l.l6~I7 .89 .1627 29

Woodandbarkin crown
=2.0 inches d.o.b.:

Green weight Y = 0.00394 (D2Th)I224l8 .77 .2584 29
Dry weight Y = 0.00220(D2Th)l.2355l .78 .2541 29

Wood in crown
=2.0 inchesd.o.b.:

Greenweight Y = 0.00399(D2Th)l 19380 .75 .2662 29
Dry weight Y = 0.00232(D2Th)ll98l5 .76 .2633 29

Bark in crown
=2.0 inchesd.o.b.:

Green weight Y = 0.00033 (D2Th)l3334l .83 .2378 29
Dry weight Y = 0.00017(D2Th)l3Ml7 .83 .2375 29

Woodandbarkin
deadbranches:

Green weight Y = 0.00214 (D2Th)O.96298 .44 .4460 25
Dry weight Y = 0.00143 (D2Th)O96617 .44 .4533 25

ay — b
0 (D2Th)bl

where:
Y = componentweight in pounds.
D = d.b.h. in inches.
Th = total tree height in feet.
b0. b1 regression coefficients.

bStandard error in Log10 form.
CAdditionalstatisticsforcomputation of confidence intervals:

~(x —~ = 4.1055and~ = 3.9785 for equationsbasedon 29 trees and
= 0.5235 and~ = 4.247 I for equationsbasedon 17 trees.
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Table7.—Regressionequationsfor estimatingabove-stumpgreencubic-foot volume of the total treeand
its componentsfor southernred oak trees5 to
independentvariables

22 inches d.b.h., using d.b.h. and total height as

Cubic-foot
volume Regression equationa

(Y)

Coefficient of
determination

(R2)

Standard
errorb

(5)C

Numbertrees
sampled

(N)

Total tree(excludingfoliage):
Wood Y = 0.000913(D2Th)I.l~2S 0.98 0.0559 29
Bark Y = 0.000318(DZTh)107124 .98 .0524 29
Wood& bark Y = 0.001220(D2Th)I.~43fi .99 .0524 29

Stemfrom stumpto saw-logmerchantable
top(trees=:11.0inchesd.b.h.):

Wood Y = 0.002805(D2Th)O.91079 .74 .0998 17
Bark Y = 0.001801(D2Th)O.79487 .68 .1015 17
Wood& bark Y = 0.004113(D2Th)o.s%93 .74 .0985 17

Stemfrom stumpto 8-inchd.i.b. top
(trees=11.0inchesd.b.h.):

Wood Y = 0.001072(D2Th)I~37S .96 .0422 17
Bark Y = 0.000688(D2Th)O92787 .93 .0461 17
Wood & bark Y = 0.001570(D2Th)l.02392 .96 .0393 17

Stemfrom stumpto
4-inch d.i.b. top:

Wood Y = 0.000389(D2Th)~lS82l .98 .0606 29
Bark Y = 0.000221 (D2Th)I.05965 .97 .0775 29
Wood&bark Y=0.000567(D2Th)ll3~4 .98 .0611 29

Crown material (all branches and top-
wood <4 inches d.i.b. excluding foliage):

Wood Y = 0.000415 (D2Th)I03977 .79 .2051 29
Bark Y=0.000068(D~Th)1~128~ .89 .1580 29
Wood & bark Y = 0.000465(D2Th)l.%191 .82 .1905 29

Crownmaterial=2.0inchesd.o.b.:
Wood Y = 0.000074(D2Th)I.173% .75 .2657 29
Bark Y = 0.000004(D2Th)I.35751 .83 .2396 29
Wood & bark Y = 0.000068(D2Th)l.2I332 .77 .2575 29

ay = b
0 (D2Th)b]

where:

Y component volume in cubic feet.
D d.b.h. in inches.
Th = total tree height in feet.
b0. b1 = regression coefficients.

bStandard error in log10form,
cAdditional statistics for computation of confidence intervals:

X(x —xY = 4.1055 and i = 3.9785 for equations based on 29 treesand
= 0.5235and i’ = 4.2471 for equations based on 17 trees,
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Table8.—Regressionequationsfor estimatingthe above-stumpwood andbarkgreenweightfor southern
redoaktrees5 to 22 inchesd.b.h.and treecomponents,usingd.b.h.,d.b.h. andheight to 4-inchtop,
andd.b.h.andsaw-logmerchantableheightasindependentvariables

Weight Regressionequationa
(Y)

Coeffi-
cient of
determi-
nation

(R2)

Standard
errorb
(5~~)

Sample
mean
of xb
(~)

Corrected
sumsof
squares
for xb

I(x—~)2

Number
trees

sampled
(N)

Woodandbark in totaltree,
above stump

Y = 3.08334 (D2)l.28986 0.99 0.0506 2. 1384 3.0593 29
Y = 1.02421 (D2H4)O.85852 .96 .0825 3.7728 6.7502 29
Y = 4.11999(D2)I06916(Mh)O.29694 .95 .0430 — — 17

Wood andbarkin stemfrom stump
to saw-logmerchantabletop

Y=6.55544(D~)’~~3 .68 .1110 2.3749 .3935 17
Y=0.68801(D2H4)O.82142 .74 .1014 4.1079 .6390 17
Y = 0.99043(D2)O.72~2(Mb)l.~SYI .% .0394 — — 17

Woodandbarkin stemfrom stump
to 4-inchd.i.b. top

Y = l.71928(D2)I.338Ol .98 .0706 2.1384 3.0593 29
Y = 0.46633(D2H4)O~8l4 .99 .0407 3.7728 6.7502 29
Y = 6.56902(D2)O.90917(Mh)O.31723 .96 .0330 — — 29

Woodandbarkin crown(all branches
andtopwood<4-inchesd.i.b.)

Y=0.98l86(D~)1~2~23 .85 .1801 2.1384 3.0593 29
Y = 0.47085(D2H4)O.8O376 .76 .2281 3.7728 6.2502 29
Y = 0.09298(D2)l51l28(Mh)O.33387 .81 .1312 — — 17

ay — a(D2)bl or Y = a(DZH4)b orY 9’l (Mh)b2

where:

Y = component weight in pounds,
D = d.b.h. in inches,
H4 = tree height to 4-inch d.i.b. top in feet,
Mh = saw-logmerchantableheightin feet,
a, b

1. b2 = regressioncoefficients.
hLog10 form.
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Table9.—Regressionequationsforestimatingtheabove-stumpwoodvolumeof southernredoaktrees5 to
22 inchesd.b.h.andtreecomponents,usingd.b.h.,d.b.h.andheight to a 4-inch top, andd.b.h.and
saw-log merchantable height as independent variables

Cubic-
Coeffi-
cient of Standard Sample

Corrected
sums of Number

foot Regressionequationa determi- errorb mean squares trees
volume

(Y)
nation

(R2)
(5~.~) of xb

(~)
for xb

~(x—~
sampled

(N)

Wood in totaltree,
abovestump

Y = 0.04080(D2)I27540 0.98 0.0536 2.1384 3.0593 29
Y = 0.01376(D2H4)O.84861 .96 .0846 3.7728 6.7502 29
Y = 0.05675(D2)I06593(Mh)o.2M95 .94 .0481 — — l~7

Wood in stem from stump to
saw-logmerchantabletop

Y = 0.08004(D2)l.O1638 .70 .1086 2.3749 0.3935 17
Y = 0.00834(D2H4)o82M6 .75 .0990 4.1079 0.6390 17
Y = 0.013l0(D2)O.7394S(Mh)l.~979 .95 .0443 — — 17

Woodin stem from stump
to4-inchd.i.b.top

Y=0.02187(D2)l.337l5 .98 .0711 2.1384 3.0593 29
Y = 0.00596(D2H4)o.%710 .99 .0440 3.7728 6.7502 29
Y = 0.08655(D2)O.92294(Mh)O2Sl~ .95 .0390 — — 17

Wood in crown (all branches and
topwood <4 inches d.i.b.)

Y = 0.01373 (D2)l.22278 .82 .1924 2.1384 3.0593 29
Y = 0.00702 (D2H4)O772~ .72 .2389 3.7728 6.7502 29
Y = 0.00105(D2)151487(Mh)O32265 .79 .1404 — — 17

ay — a(D2)bl orY = a(D2H4)blorY — a(D2)bl(Mh)b2

where:

Y = componentvolume in cubicfeet,
D = d.b.h. in inches.
H4 = treeheight to 4-inchd.i.b. top in feet.
Mh saw-logmerchantableheight in feet.
a.b

1 . b2 = regressioncoefficients.
bLogj~j form.
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COMPUTATION OF
CONFIDENCE LIMITS

Tables 6, 7, 8, and 9 contain the standard
errorsof the estimate,the samplemeanof x, and
thecorrectedsumsof squaresfor x foreachequa-
tion in Logjoform. Thesestatisticscanbeusedto
calculate approximate confidence limits in
poundsor cubic feetby usinga modification of
Cox’s formula (Land 1972) for estimatingconfi-
dencelimits for lognormalmeans:

~U,L =
10Lo~Y ±Z \/“S2y.x[~ + (X—x)

2 54~~

2(n+1)

where:

~U,L = upperand lower limits for Y,

Y predicted weight or volume of
componentfrom equation(6),

— standarderror of estimate for
Y predictionequation,

n = numberof observationsusedto
develop equation,

= samplemeanof log x — (from
table of equations),

= correctedsums of squaresfor
log x — (from table of equa-
tions),

x = valueof independentvariablein
log

10 form.

Cox’s method of approximation sufficiently esti-
(8) mates actual confidence limits when applied to

sampleswith small variances,as occur in the
total-tree and stem weight and volume southem
red oak datasets.Thus, equation(8) shouldbe
used to approximate confidence limits for the
single-variableequationspresentedin this Paper.

Z = value from the standard normal
table for appropriate confidence
level,
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Table10.—Predictedgreenweightof above-stumptotal-treewoodandbarkfor southernredoaktreesa

WOOD AND BARKC

185 226
277 340
391 479
526 644
684 837
864 1,058

1,068 1,308
1,296 1,588
1,549 1,897
1,827 2,238
2,130 2,609
2,459 3,012
2,814 3,446

3,914
4,414
4,948
5,515
6,117

149 182
223 273
314 385
423 519
550 674
696 853
861 1,054

1,045 1,280
1,249 1,530
1,473 1,805
1,718 2,105
1,983 2,430
2,270 2,782

3,159
3,564
3,996

4,454
4,941

216 251
324 376

457 531
616 715
801 929

1,012 1,175

1,252 1,453
1,520 1,764
1,817 2,108
2,143 2,487
2,499 2,900
2,885 3,348
3,303 3,833
3,752 4,353
4,232 4,911
4,744 5,505
5,289 6,138
5,867 6,808

aBjockedin area indicates range of data.
blncludes 1-footstump allowance.
C~’ =O.06632(D2Th)l.II

245.
dy O.05262(DZTh)l.1l42O.

Pounds

144
216
305
410
533
674
833

1,011
1,209

5
6
7
8
9

10

11
12
13
14
15
16
17
18
19
20
21
22

312
468
659

3,081
3,593
4,147
4,746
5,390
6,079

269
403
568
765
994

1,256
1,553
1,885
2,252
2,656
3,097
3,575
4,091
4,646
5,240
5,873
6,547
7,261

1,011
1,314
1,662
2,054
2,493
2,979
3,513
4,096
4,728
5,411
6,145
6,930
7,768
8,659
9,603

1,868
2,310
2,803
3,349
3,950
4,605
5,316
6,084
6,909
7,792
8,734
9,735

10,797

WOODd

116
174
245
330
429
543
671
815
974

5
6
7
8
9

10
11

12
13
14
15
16
17
18
19
20
21
22

815
1,059
1,340
1,657
2,011
2,404
2,835
3,306
3,818
4,370
4,964
5,599
6,277
6,998
7,763

1,506
1,863
2,262
2,703
3,188
3,718
4,293
4,915
5,582
6,297
7,059
7,870
8,730
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Table 11.—Predictedgreen weight of wood and bark in saw-log stem to 8-inch d.i.b. or saw-log
merchantable top for southern red oak treesa

D.b.h.
(inches)

Total height (feet)b

50 60 70 80 90 100

Pounds
WOOD AND BARKC

11 618 728 837 945 1,051 1,157
12 723 853 980 1,106 1,231 1,354
13 836 986 1,133 1,279 1,423 1,565
14 956 1,127 1,296 1,463 1,627 1,790
15 1,083 1,277 1,469 1,657 1,844 2,029
16 1,217 1,436 1,651 1,863 2,073 2,280
17 1,358 1,602 1,842 2,079 2,313 2,545

18 1,507 1,777 2,043 2,306 2,565 2,822

19 1,662 1,960 2,254 2,543 2,829 3,113
20 1,823 2,151 2,473 2,791 3,105 3,416
21 1,992 2,349 2,701 3,049 3,392 3,731
22 2,167 2,556 2,939 3,317 3,690 4,059

WOODd

11 510 604 696 787 877 967
12 599 709 817 924 1,030 1,135

13 694 822 947 1,071 1,194 1,316
14 796 942 1,086 1,228 1,369 1,509
15 904 1,070 1,233 1,395 1,555 1,714
16 1,019 1,205 1,389 1,571 1,752 1,930
17 1,139 1,348 1,554 1,757 1,959 2,159
18 1,266 1,498 1,726 1,953 2,177 2,399
19 1,399 1,655 1,907 2,157 2,405 2,651
20 1,537 1,819 2,097 2,372 2,644 2,914
21 1,682 1,990 2,294 2,595 2,893 3,188
22 1,833 2,168 2,500 2,827 3,152 3,474

aBlockedinareaindicaiesrangeofdata.
bincludesi-foot stumpallowance.
cy 0.23227(D2Th)O.

90557.
dy = 0.16578(D2Th)092239.
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Table12.—Predictedgreenweightofwoodandbarkin stemto4-inchd .i .b. topforsouthernredoaktreesa

119 147
181 224
259 320
353 436
464 573
592 731
738 912
903 1,115

1,087 1,343
1,290 1,594
1,514 1,870
1,759 2,172
2,024 2,500

2,854
3,235

3,643
4,079
4,544

603
753
923

1,113
1,324
1,555
1,808
2,084
2,381
2,702
3,046

3,414
3,806

175 205
267 312
382 446
521 608
685 799
874 1,020

1,090 1,272
1,333 1,556
1,605 1,874
1,906 2,225
2,236 2,610
2,597 3,032
2,989 3,489
3,412 3,983
3,868 4,515
4 356 5,085
4,877 5,693
5,432 6,341

WOODd

143
219

429
564
722
902

1,105
1,333
1,585
1,862
2,165
2,495
2,851
3,235
3,647
4,087

4,557

aBlockedin area indicates rangeof data.
blncludes I-foot stump allowance.

0.03062 (D2Th)l. 15873
dy = 0.02324(D2Th)l.l

6832.

Pounds

WOOD AND BARKC

92
140
200
272
358
457
570
697
839

5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

74
114
163
223
294
375
469
575
693

697
916

1,169
1,458
1,784
2,148
2,550
2,992
3,475
3,999
4,565
5,175
5,828
6,526
7,269

575
757
968

1,210
1,483
1,788
2,126
2,498
2,904
3,346
3,824
4,339
4,892
5,482
6,112

S
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

1,321
1,648
2,016
2,427
2,881
3,381
3,926
4,518
5,158
5,847
6,585
7,373
8,212

1,095
1,368
1,677
2,022
2,404
2,825
3,285
3,784
4,325
4,908
5,532
6,200
6,912

212
289
381
487
609
746
900

1,070
1,257
1,461
1,684

167
256
367
501

1,558
1,852
2,176
2,531
2,916
3,333
3,781
4,263
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Table 13.—Predicted green weight of wood and bark in crown for southern red oak treesa

WOODAND BARKC

56
83

116 141
154 188
199 242
249 304
306 373
369 450
439 534
515 627
597 727
686 835
782 952

1,076
1,209
1,351
1.500
1,658

68 81 93
101 I 119 138

166 192
222 256
286 330
358 414
440 508
531 613
631 728
740 854
858 991
986 1,139

1,124 1.297
1,271 1.467
1,428 1.648
1,594 1,841
1,771 2,045
1,958 2.260

WOODd

43 53
64 78
89 108

118 143
151 183
189 229
231 280
278 337
329 399
385 467
445 540
510 619
580 704

794
891
993

1,101
1,215

62
91

127
168
216
269
330
396
470
549
636
729
829
935

1,049
1,169
1,296
1,430

aBlocke&inarea indicates rangeof data.
blnciudes1-foot stumpallowance.
cy = 0.02596(D2Th)l.O

76~l.
dy = 0.02292(D2Th)i.O5855.

Pounds

44
65
91

121
156
196
241
291
345

S
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

291
374
470
577
696
827
970

1,125
1,293
1,473
1,666
1,871
2.090
2,321
2,566

526
646
779
926

1,086
1,260
1,448
1,650
1,866
2,096
2.341
2,600
2,874

34
51
70
93

119
149
182
219
260

5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

72
105
146
193

541
633
732
839
954

1,077
1,208

219
281
352
430
517
613
717
829
951

1,08?
1,220
1,368
1,525
1,691
1,866

393
481
578
685
802
927

1,063
1,209
1,364
1,530
1.705
1,891
2,086
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Table 14.—Predicted volume of above-stump total-tree wood and bark for southern red oak treesa

WOOD AND BARKC

2.3 3.0
3.5 4.5 5.4
4.9 6.2 7.6
6.5 8.4 10.2
8.5 10.8 13.2

10.7 13.6 16.6
13.1 16.8 20.5
15.9 20.3 24.8
19.0 24.2 29.5

28.5 34.7
33.1 40.4
38.1 46.5
43.5 53.1

60.2
67.8
75.8
84.4
93.4

1.8
2.7
3.8
5.1
6.7
8.4

10.3
12.5
14.9

3.6 4.3
6.4
9.0

12.1
15.6
19.7
24.3
29.3
35.0
41.1
47.8
55.1
62.9
71.3
80.2
89.8

110.6

WOODd

13.1
16.2
19.6
23.3
27.5
32.0
36.9
42.1
47.8
53.8
60.2
67.1
74.3

3.4
5.0
7.1
9.5

12.3
15.5
19.1
23.2
27.7
32.6
37.9
43.7
49.9
56.6
63.7
71.4
79.4
88.0

aBlockedinarea indicates range ofdata.
blnciudesI-foot stumpallowance.
cy = O.00I220(D2Th)!.O

9436.
dy o~sjo9I3(o2Th)l.lOO2§

CubicJeet

S
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

5.0
7.5

10.4
14.0

40.5
47.6
55.4
63.8
72.8
82.5
92.9

103.9

3.9

15.9
20.6
25.9
31.9
38.6
46.0
54.1
63.0
72.5
82.8
93.9

105.6
118.2
131.5
145.6

12.5
16.2
20.5
25.2
30.6
36.5
42.9
50.0
57.6
65.8
74.6
84.0
94.1

104.8
116.0

5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

29.1
35.8
43.4
51.7
60.8
70.7
81.4
92.9

105.3
118.6
132.6
147.6
163.4

23.0
28.3
34.3
40.9
48.2
56.1
64.7
73.9
83.8
94.4

105.7
117.6
130.3

6.6
8.5

10.7
13.2
16.0
19.1
22.5
26.2
30.2
34.5

37.7
43.9
50.6
57.8
65.5
73.8
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Table 15.—Predictedvolume of wood andbark in stemto 8-inch d.i.b. or saw-logmerchantabletop for
southem red oak treesa

D.b.h.
(inches)

Total height (feet)b

50 60 70 80 90 100

Cubicfeet

WOOD AND BARKc

II 9.6 11.3 13.0 14.6 16.3 17.8
12 11.2 13.2 15.2 17.1 19.0 20.8
13 13.0 15.2 17.5 19.7 21.9 24.0
14 14.8 17.4 20.0 22.5 25.0 27.4
iS 16.7 19,7 22.6 25.4 28.2 31.0
16 18.8 22.1 25.3 28.5 31.7 34.8
17 20.9 24.6 28.2 31.8 35.3 38.8
18 27.2 31.2 35.2 39.1 42.9
19 30.0 34.4 38.7 43.0 47.3
20 32.9 37.7 42.5 47.2 51.8
21 35.8 41.1 46.3 51.4 56.5
22 38.9 44.7 50.3 55.9 61.4

WOODd

11 7.8 9.2 10.6 12.0 13.3 14.7
12 9.1 10.8 12.4 14.0 15.6 17.2
13 10.6 12.5 14.4 16.2 18.1 19.9
14 12.1 14.3 16.5 18.6 20.7 22.8
15 13.7 16.2 18.7 21.1 23.5 25.8
16 15.4 18.2 21.0 23.7 26.4 29.0
17 17.2 20.4 23.4 26,5 29.5 32.4
18 22.6 26.0 29.4 32.7 36.0
19 24.9 28.7 32,4 36.1 39.7
20 27.4 31.5 35.6 39.6 43.6
21 29.9 34.4 38.9 43.3 47.6
22 32.6 37.5 42.3 47.1 S1.9

aBlockedinareaindicatesrangeof data.
bj ncludesI-foot stumpallowance.
cy = 0.004113(D2Th)O.

89O93.
dy = 0.002805(D2Th)O.9lO79.
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Table 16.—Predicted volume of wood and bark in stem to 4-inch d.i.b. top for southem red oak treesa

WOOD AND BARKC

3.6
5.1
6.9
9.0

11.5
14.3
17.4
20.9
24.8
29.0
33.6
38.5
43.9
49.7
55.8
62.4
69.4

2.4 2.8
4.3
6.1

_______ 8.2
10.8
13.7
17.0
20.8
24.9
29.5
34.5
40.0
45.9
52.3
59.2
66.5
74.4
82.7

WOODd

1,5 1.9
2.3 2.8
3.3 4.0
4.5 5.5
5.9 7.2
7.5 9.2
9.3 11.5

11.4 14.1
13.7 17.0
16.3 20.2
19.1 23.6
22.2 27.5
25.6 31.6

36.1
40.9
46.0
51.6
57.4

2.2 2.6
3.4 4.0
4.8 5.6
6.6 7.7
8.7 10.1

11.1 12.9
13.8 16.1
16.9 19.7
20.3 23.7
24.1 28.1
28.3 33.0
32.8 38.3
37.8 44.1
43.1 50.3
48.9 57.1
55.0 64.2
61.6 71.9
68.6 80.1

aBlocked.in area indicates range of data.
bincludes I-foot stump allowance.
cy = O.ooo567(D~rh)

1•’3994.
dy = O.OOO389(D~rh)11~821.

Cubicfeet

5 1.5
2.3
3.2
4,4
5.7
7.2
9.0

11.0
13.2

6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

4.1
5.6
7.3
9.3

11.6
14.1
17.0
20.1
23.5
27.3
31.3

3.3
5.0
7.1

34.4
40.2
46.6
53.5
60.9
68.9
77.5

11.0
14.4
18.2
22.7
27.7
33.2
39.3
46.0
53.3
61.2
69.7
78.8
88.6
99.0

110.1

20.6
25.6
31.2
37.4
44.3
51.9
60.1
69,0
78.6
88.9
99.9

111.7
124.2

1.2
1.8
2.5
3.4
4.5
5.8
7.2
8.8

10.6

5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

8.8
11.6
14.8
18.4
22.6
27.1
32.2
37.8
43.9
50.5
57.7
65.4
73.6
82.4
91.8

16.7
20.8
25.5
30.7
36.4
42.7
49.6
57.1
65.2
73.9
83.2
93.2

103.7
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Table 17.—Predictedvolumeof wood andbark in crownforsouthemredoaktreesa

WOOD AND BARKC

5 0.7 1.3 1.5
6 1.1 1.9 2.2
7 1.5 2.6 3.0
8 1.9 3.5 4.0 4.6
9 2.5 3.8 4.5 5.2 5.9

10 3.1 4.8 5.6 6.5 7.4 8.2
11 3.8 5.9 6.9 7.9 9.0 10.1
12 4.6 7.0 8.3 9.6 10.8 12.1
13 5.4 8.3 9.8 11.3 12.8 14.4
14 9.8 11.5 13.3 15.0 116.8
15 11.3 13.3 15.4 17.4 19.5
16 13.0 15.3 17.6 20.0 22.3
17 14.8 17.4 20.0 22.7 25.4
18 16.7 119.6 22.6 25.6 28,7
19 18.7 22.0 25.4 28.7 32.1
20 20.8 24.5 28.3 32.1 35.8
21 23.1 27.2 31.4 35.5 39.8
22 25.5 30.0 34.6 39.2 43.9

WOODd

5 0.5 1.0 1.1
6 .8 1.4 1.6
7 1.1 2.0 2.3
8 1.5 2.6 3.0 3,4
9 1.9 3.3 3.8 4.3

10 2.3 3.5 4.1 4.7 5.4 6.0
11 2.8 4.3 5.0 5.8 6.5 7.3
12 3.4 5.1 6.0 6.9 7.8 8.7
13 4.0 6.1 7.1 8.2 9.3 10.3
14 7.1 8.3 9.6 10.8 12.1
15 8.2 9.6 11.0 12.5 13.9
16 9.4 11.0 12.6 14.3 15.9
17 10.6 12.5 14,3 16.2 18.0
18 11.9 14,0 16.1 18.2 20.3
19 13.4 15.7 18.0 20.4 22.7
20 14.9 17.5 20.1 22.7 25.3
21 16.5 19.3 25.1 28.0
22 18.1 21.3 27.6 30.8

aBlockedinareaindicatesrangeof data.
blncludes I-foot stump allowance.
cy = 0.000465(DITh)l.0619l.
dy = o.ooo~~~s(D~Th)l.O3977.

U.S. ‘ove~no~ont printios Offion: 1980— 035—100/4007 Rnqian NO. 3’01

Cubicfeet

1.8
2.5
3.1
3.9
4.8
5.8
6.9
8.0
9.3

10.7
12.2

1.8
2.3
2.9
3.5
4.3
5.0
5.9
6.8
7.7
8.8
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The Forest Service, U.S. De-
partmentof Agriculture, is dedi-

catedto the principleof multiple

use managementof the Nation’s
forest resourcesfor sustained

yields of wood, water, forage,
wildlife, andrecreation.Through

forestry research, cooperation

with the States and private forest

owners,andmanagementof the

National Forestsand National
Grasslands, it strives—as di-
rectedby Congress—toprovide
increasinglygreaterserviceto a

growingNation.

USDA policy doesnot permit discriminationbecauseof
race, color, national origin, sexor religion. Any person

who believes he or she has been discriminated against in

any USDA-related activity should write immediately to

the Secretaryof Agriculture, Washington,D.C.20250.


